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1 Optimal instruction scheduling using integer programming 

Kent Wilken, Jack Liu, Mark Heffernan 

May 2000 ACM SIGPLAN Notices , Proceedings of the ACM SIGPLAN 2000 conference 
on Programming language design and implementation PLDI '00, volume 35 

Issue 5 
Publisher: ACM Press 

.. X ^ •. u. 0i ^^/Qon fi>i i^Qx Additional Information: full citation , abstract , references , citings, index 
Full text available: ^ pdf(830.94 KB) 

This paper presents a new approach to local instruction scheduling based on integer 
programming that produces optimal instruction schedules In a reasonable time, even for 
very large basic blocks. The new approach first uses a set of graph transfornnations to 
simplify the data-dependency graph while preserving the optimality of the final schedule. 
The simplified graph results in a simplified integer program which can be solved much 
faster. A new integer-programming formulation is then applie ... 

A guide to recent advances in integer programming methods 
Mary F. McGuire 

January 1971 Proceedings of the 1971 26th annual conference 
Publisher: ACM Press 

Full text available: ^ pdf(605.65 KB) Additional Information: full citation , abstract, references , index temis 

This paper is Intended to be a guide to the reader interested in new developments in 
integer programming methods over the past six years. Advances in dual, primal, 
enumerative and group theoretic procedures are surveyed in an attempt to bring together 
work that has been scattered over many journals at different times. 

Keywords: Asymptotic algorithm, Branch and bound. Cutting planes, Diophantine 
equations/ Direct search, Group-theoretic methods. Implicit enumeration. Integer 
programming, Knapsack problem, Modular representation, Primal methods 



3 An Investigation of Some Computational Aspects of Integer Programming 
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4 The Omega test: a fast and practical integer programming algorithm for dependence Q 

analysis 
^ William Pugh 

August 1991 Proceedings of the 1991 ACM/IEEE conference on Supercomputing 
Publisher: ACM Press 

Full text available: ^ pdfd.n MB) Additional Information: full citation , references, citings , index tenns 



5 Mixed integer programming methods for computino nonmonotonic deductive | 
databases 

Colin Bell, Anil Nerode, Raynnond T. Ng, V. S. Subrahmanian 
November 1994 Journal of the ACM (J ACM), Volume 41 issue 6 

Publisher: ACM Press 

- ... ^ -....A ^x/oc^i.*r>v Additional Information: full citation , abstract, references , citings, index 
Full text available: ^ pdf(2.54 MB) 

Though the declarative semantics of both explicit and nonmonotonic negation in logic 
programs has been studied extensively, relatively little work has been done on 
computation and implementation of these semantics. In this paper, we study three 
different approaches to computing stable models of logic programs based on mixed integer 
linear programming methods for automated deduction introduced by R. Jeroslow. We 
subsequently discuss the relative efficiency of these algorithms. The results of ... 

Keywords: deductive databases, logic programming, nonmonotonic reasoning, operations 
research 



6 New sufficient optimality conditions for integer programmin g and their application Q 

J. M. Fleisher, R. R. Meyer 
^ May 1978 Communications of the ACM, Volume 21 issue 5 

Publisher: ACM Press 

Full text available: ^ pdf(713.30 KB) Additional Information: full citation , abstract, references, index terms 

The purpose of this report is to present a new class of sufficient optimality conditions for 
pure and mixed integer programming problems. Some of the sets of sufficient conditions 
presented can be thought of as generalizations of optimality conditions based on primal- 
dual complementarity in linear programming. These sufficient conditions are particularly 
useful for the construction of difficult Integer programming problems with known optimal 
solutions. These problems may then be used to tes ... 

Keywords: Kuhn-Tucker conditions, greatest common divisor, integer programming, 
optimality conditions, test problem construction 



7 An Algorithm for the Bounded Variable Integer Pro gramming Problem Q 
^ L. E. Trotter, C. M. Shetty 

^ July 1974 Journal of the ACM (JACM), Volume 21 issue 3 
Publisher: ACM Press 

Full text available: ^ pdf(582.21 KB) Additional Information: full citation , abstract , references , index terms 

An algorithm is proposed for the bounded variable pure integer programming problem 
which treats general integer variables directly In an implicit enumeration procedure closely 
related to that advanced by Balas and Geoffrion for binary programming problems. Means 
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of obtaining near optimum solutions through a slight modification of the algorithm are 
discussed. Techniques which use bounds on variables to Improve algorithmic efficiency are 
developed and examined computationally. Further computa ... 

Implementing deductive databases bv mixed integer progrannming 

Colin Bell, Anil Nerode, Raymond T. Ng, V. S. Subrahmanian 

June 1996 ACM Transactions on Database Systems (TODS), Volume 21 issue 2 

Publisher: ACM Press 

r- ^ M u. 0 ^t,nr^r^A»o^ Additional Information: full citation , abstract , references , citings , index 

Full text available: TO Ddf(2.09 MB) ^ : 

^ terms , review 

Existing and past generations of Prolog compilers have left deduction to run-time and this 
may account for the poor run-time performance of existing Prolog systems. Our work tries 
to minimize run-time deduction by shifting the deductive process to complle-time. In 
addition, we offer an alternative inferencing procedure based on translating logic to mixed 
integer programming. This makes available for research and implementation in deductive 
databases, all the theorems, algorithms, and softwa ... 

Keywords: minimal models, negation and disjunction in deductive databases 



9 CLIP: inteaer-proqramnninQ'based optimal layout synthesis of 2D CMOS cells Q 

Avaneendra Gupta, John P. Hayes 

July 2000 ACM Transactions on Design Automation of Electronic Systems (TODAES), 

Volume 5 Issue 3 
Publisher: ACM Press 

Full text avaiiable: ^ pdf(371.02 KB) Additional Information: full citation , abstract , references . Index terms 

A novel technique, CLIP, is presented for the automatic generation of optimal layouts of 
CMOS cells in the two-dimensional (2D) style. CLIP is based on integer-linear 
programming (ILP) and solves both the width and height minimization problems for 2D 
cells. Width minimization Is formulated in a precise form that combines all factors 
influencing the 2D cell width— transistor placement, diffusion sharing, and vertical in ... 

Keywords: CMOS networks, circuit clustering, diffusion sharing. Integer linear 
programming, integer programming, layout optimization, leaf cell synthesis, module 
generation, transistor chains, two-dimensional layout 

10 Polynomial-Time Aggreaation of Integer Programming Problems Q 
^ Ravindran Kannan 

^ January 1983 Journal of the ACM (3ACM), Volume 30 issue i 
Publisher: ACM Press 

Full text available: ^ pdf(548.81 KB) Additional Information: full citation , references , index terms 




11 A read-once branching program lower bound of 0(2^^) for integer multiplication using Q 

universal hashing 

Beate Bolllg, Philipp Woelfel 

July 2001 Proceedings of the thirty-third annual ACi^ symposium on Theory of 
computing 

Publisher: ACM Press 

Full text available: ■BMOSaMKSi '"^^^-^^"""^ Mamm. abstract, referenses. gliogs. index 

^ terms 

Branching programs (BPs) are a well-established computation and representation model 
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for Boolean functions. Especially read-once branching progranns (BPls) have been studied 
intensively. Exponential lower bounds on the BPl complexity of explicit functions have 
been known for a long time. Nevertheless, the proof of exponential lower bounds on the 
read-once branching program size of selected functions is sometimes difficult. {Motivated 
by the applications the BPl complexity of fundamental funct ... 

Keywords: computational complexity, integer multiplication, lower bounds, read-once . 
branching programs 



Parallel integer goal programming Q 




David Arnow, Ken l^cAloon, Carol Tretkoff 

February 1995 Proceedings of the 1995 ACM 23rd annual conference on Computer 



science 
Publisher: ACM Press 

Full text available: ^ pdf (663.85 KB) Additional Information: full citation, references , index temris 



13 Using integer sets for data-parallel program analysis and optimization 
VIkrann Adve, John Mellor-Crummey 

May 1998 ACM SIGPLAN Notices , Proceedings of the ACM SIGPLAN 1998 conference 
on Programming language design and implementation PLDI '98, volume 33 
Issue 5 
Publisher: ACM Press 

r- .. * ^ *i ui « no ^Ao\ Additional Information: full citation , abstract , references , citings , index 
Full text available: ^ pdf(1.90MB) 

In this paper, we describe our experience with using an abstract integer-set framework to 
develop the Rice dHPF compiler, a compiler for High Performance Fortran. We present 
simple, yet general formulations of the major computation partitioning and communication 
analysis tasks as well as a number of important optimizations in terms of abstract 
operations on sets of integer tuples. This approach has made it possible to Implement a 
comprehensive collection of advanced optimizations in dHPF, and to ... 

14 Development of a Parametric Generating Procedure for Integer Programming Test 
Problems 

Benjamin W. Y. Lin, Ronald L. Rardin 
July 1977 Journal of the ACM (JACM), Volume 24 Issue 3 

Publisher: ACM Press 

Full text available: gpdf(419.59 KB) Additional Information: full citation , references , index terms 



15 Solution of Integer Programs with a Quadratic Objective Function Q 
Ta Huu Phuong 

July 1976 Journal of the ACM (JACM), Volume 23 issue 3 
Publisher: ACM Press 

Full text available: ^ pdf(445.39 KB) Additional Information: full citation , abstract , references , index terms 

This paper presents a branch and bound method for solving problems in which the 
objective function is quadratic, the constraints are linear, and some or all variables are 
required to be integer. The algorithm is obtained by grafting an inverse-basis version of 
Beale's method onto the Land-Doig procedure. The code has been tested on a computer, 
and computational results with various strategies of branching are reported. 
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The minimised geometric Buchberger algorithm: an optimal algebraic algorithm for 

integer programming 

Qiang Li, Yi-ke Guo, Tetsuo Ida, John Darlington 

July 1997 Proceedings of the 1997 international symposium on Symbolic and 
algebraic computation 

Publisher: ACM Press 

Full text available: ^ pdf(1.01 MB) Additional Information: full citation , references , index terms 



''^ Integer Programming Approaches to Haplotype Inference by Pure Parsimony Q 
Daniel G. Brown, Ian M. Harrower 

April 2006 IEEE/ACM Transactions on Computational Biology and Biolnformatics 

(TCBB), Volume 3 Issue 2 
Publisher: IEEE Computer Society Press 

Full text available: ^ pdff768.59 KB) Additional Information: full citation , abstract , index terms 

In 2003, Gusfleld introduced the Haplotype Inference by Pure Parsimony (HIPP) problem 
. and presented an Integer program (IP) that quickly solved many sinnulated instances of 
the problem [1], Although it solved well on small instances, Gusfield's IP can be of 
exponential size in the worst case. Several authors [2], [3] have presented polynomial- 
sized IPs for the problem. In this paper, we further the work on IP approaches to HIPP. We 
extend the existing polynomial-sized IPs by introducing several c ... 

Keywords: Computations on discrete structures, integer programming, biology and 
genetics, haplotype inference. 

18 On the parallel complexity of inteaer programming Q 
X. Deng 

March 1989 Proceedings of the first annual ACI^ symposium on Parallel algorithms 

and architectures 
Publisher: ACM Press 

Full text available: ^ pdf(728.70 KB) Additional Information: full citation , dtings, index terms 




Combinatorial optimization: an integer programming perspective 
Vljay Chandru, M. R. Rao 

March 1996 ACM Computing Surveys (CSUR), Volume 28 issue i 
Publisher: ACM Press 

Full text available: ^ pdf(229.19 KB) Additional Information: full citation , references , index terms 



20 Las Vegas algorithms for linear and integer pro g ramming when the dimension is 
small 

Kenneth L Clarkson 

March 1995 Journal of the ACM (JACM), Volume 42 issue 2 
Publisher: ACM Press 

Full text available:- R!lpdf(861.02KB) Additional Information: full citation , abstract, references, dtioss. index 
l^^^*"^ terms , review 

This paper gives an algorithm for solving linear programming problems. For a problem 
with n constraints and d variables, the algorithm requires an 
expectedOd^n+lognOd^^/^+oi+od'^nlogn arithmetic operations, as 
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S. K. Chang, A. Gill 

October 1970 Communications of the ACM, volume 13 issue lo 
Publisher: ACM Press 
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2 Integer Pro g ramming Approaches to Haplotype Inference by Pure Parsimony | 
Daniel G. Brown, Ian M. Narrower 

April 2006 IEEE/ACM Transactions on Computational Bioiogy and Bjoinformatlcs 

(TCBB), Volume 3 Issue 2 
Publisher: IEEE Computer Society Press 

Full text available: ^ pdf(768.59 KB) Additional Information: full citation , abstract , index terms 

In 2003, Gusfield introduced the Haplotype Inference by Pure Parsimony (HIPP) problem 
and presented an integer program (IP) that quickly solved many simulated instances of 
the problem [1]. Although it solved well on small instances, Gusfield's IP can be of 
exponential size in the worst case. Several authors [2], [3] have presented polynomial- 
sized IPs for the problem. In this paper, we further the work on IP approaches to HIPP. We 
extend the existing polynomial-sized IPs by introducing several c ... 

Keywords: Computations on discrete structures, integer programming, biology and 
genetics, haplotype inference. 



3 Budgeting, simulation and statistical timing: Optimal integer delay budgeting on 
^ directed acyclic graphs 

^ E. Bozorgzadeh, S. Ghiasi, A. Takahashi, M. Sarrafzadeh 

June 2003 Proceedings of the 40th conference on Design automation 

Publisher: ACM Press 

Full text available: mM(m56KB) Additional Infomiation: full citation , abstract, references , citings, index 
^ terms 

Delay budget is an excess delay each component of a design can tolerate under a given 
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timing constraint. Delay budgeting has been widely exploited to improve the design 
quality. We present an optimal integer delay budgeting algorithm. Due to numerical 
instability and discreteness of libraries of components during library mapping in design 
optimization flow, integer solution for delay budgeting is essential. We prove that integer 
budgeting problem - a 20-year old open problem in design optimizati ... 

Integer Programming Formulation of Traveling Salesman Problems . 

C. E. Miller, A. W. Tucker, R. A. Zemlin 

October 1960 Journal of the ACM (JACM), volume 7 issue 4 

Publisher: ACM Press 

Additional Information: full citation , abstract , references , citings , index 



Full text available: ■ .^..^...x....:...:...^^^ 

It has been observed by many people that a striking number of quite diverse 
mathematical problems can be formulated as problems in integer programming, that is, 
linear programming problems in which some or all of the variables are required to assume 
integral values. This fact is rendered quite interesting by recent research on such 
problems, notably by R. E. Gomory [2, 3], which gives promise of yielding efficient 
computational techniques for their solution. The present paper provides yet a ... 



Modeling the binding policies of programming languages 
^ Arthur Pyster, Charles Dana, Roger Wood 
^ January 1979 Proceedings of the 1979 annual conference 

Publisher: ACM Press 

Full text available: ^ pdf(814.28 KB) Additional Information: full citation , abstract , references , index terms 

Current tools available to model binding policies are inadequate. To partially remedy this 
situation, we describe a scheme consisting of three major parts: • a rigorous theoretical 
framework for addressing binding issues. • a language in which to express binding policies. 
• a graphic notation in which to easily and clearly express binding policy. Preliminary 
results on the first two aspects are reported here. Expressions of binding ... 

Keywords: Algebraic semantics, Binding, Many-sorted algebras, PASTE, Programming 
languages, Semantic models 



S yntactic type abstraction 

Dan Grossman, Greg Morrisett, Steve Zdancewic 

November 2000 ACM Transactions on Programming Languages and Systems 

(TOPLAS), Volume 22 Issue 6 
Publisher: ACM Press 

^ n 01 -ir/^co ixDx Additional Information: full citation , abstract , references , citings, index 

Full text available: TO pdf(453.81 KB) 

1^3-^ terms 

Software developers often structure programs in such a way that different pieces of code 
constitute distinct principals. Types help define the protocol by which these principals 
interact. In particular, abstract types allow a principal to make strong assumptions about 
how well-typed clients use the facilities that it provides. We show how the notions of 
principals and type abstraction can be formalized within a language. Different principals 
can know the im ... 

Keywords: operational semantics, parametricity, proof techniques, syntactic proofs, type 
abstraction 
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G. W. Hill 

October 1970 Communications of the ACM, Volume 13 issue lO 
Publisher: ACM Press 

Full text available: ^pdff748.17 KB) Additional Information: full citation , references, citings 
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9 An efficient implertientation of SELF a dvnamicallV'tvped object-oriented language 

^ based on prototypes 

^ C. Chambers, D. Ungar, E. Lee 

September 1989 ACM SIGPLAN Notices , Conference proceedings on Object-oriented 
programming systems, languages and applications OOPSLA '89, 

Volume 24 Issue 10 
Publisher: ACM Press 

r- II* ^ I ui 01 ^</o^4iiiim Additional Information: full citation , abstract, references , citings, index 
Full text available:™ pdf(2.41 MB) ^ 

^ terms 

We have developed and implemented techniques that double the performance of 
dynamically-typed object-oriented languages. Our SELF implementation runs twice as fast 
as the fastest Smalltalk implementation, despite SELF'S lacl< of classes and explicit 
variables. To compensate for the absence of classes, our system uses implementation- 
level maps to transparently group objects cloned from the same prototype, providing data 
type information and eliminating the apparent ... 

Al g orithm 399: Spanning tree 

Jouko J. Seppanen 

October 1970 Communications of the ACM, volume 13 issue lo 
Publisher: ACM Press 

Full text available: 'g| pdf(748.18 KB) Additional Information: full citation , references 
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